TGF-beta 1 and skin carcinogenesis: antiproliferative effect in vitro and TGF-beta 1 mRNA expression during epidermal hyperproliferation and multistage tumorigenesis.
The role of transforming growth factor-beta 1 (TGF-beta 1) in multisage carcinogenesis in mouse skin was assessed by studying its growth inhibitory effects on nontumorigenic and tumorigenic keratinocytes and by examining its mRNA expression in vitro and during epidermal hyperproliferation and multistage carcinogenesis. While growth of primary basal keratinocytes was inhibited by TGF-beta 1 in doses as low as 0.1 ng/mL, the immortal keratinocyte line MCA/3D ("putatively initiated" cells) responded to TGF-beta 1 with slightly reduced sensitivity, and the papilloma-producing keratinocyte line 308 was considerably less sensitive. In contrast, the squamous carcinoma cell line Carc B was completely nonresponsive, and two other tumorigenic cell lines (PDV and PDVC57) were sensitive to growth inhibition by TGF-beta 1. Steady-state levels of TGF-beta 1 mRNA were high in all the malignant cell lines and in line 308 papilloma cells, but low in primary basal cells and in the nontumorigenic keratinocyte lines V2, Reb1, and MCA/3D. Our in vivo studies showed that tumor promoters, but not mitogenic or weak hyperplasiogenic agents, were able to induce transient expression of TGF-beta 1 mRNA in mouse epidermis. A constitutive overexpression of TGF-beta 1 mRNA was observed in malignant carcinomas but not in the benign premalignant lesions, indicating that overexpression may be associated with malignant progression.